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ABSTRACT : PURPOSE: To reduce the diameter of a converged beam by forming a circular mask at 
the center part of an aspherical mold lens to shield the center part of the lens within a 
certain radius range. 

CONSTITUTION: An objective lens 1 is equal to an aspherical mold lens like an 
aspherical plastic lens, an aspherical press glass lens, etc. A circular mask 2 is formed at 
the center part of the lens 1 with a coating of an opaque material, etc., to shield the center 
part of the lens 1 within a certain radius range. When a light beam is made incident on the 
lens 1 , the aberration is corrected by a diffracting function of the mask 2. As a result, the 
diameter of a converged beam can be reduced without using a means which increases the 
NA of a lens. 



COPYRIGHT: (C)1990,JPO&Japio 



Mcrv\r*irv - id ^fwnc^^n* a i - 



© a * a #tt jt (jp) ©ftHf&m&m 
& ffi & & & (A) ¥2-306440 

©Int.Cl. 5 «ME* JfF*3Sa#^ ©&M ¥fiE2¥(1990)12^19B 

i 
i 



G 11 B 7/135 A 8947-5D 

Z 8947- 5D 



<g># H ¥1-126437 
@ttS ffi ¥1 (1989) 5^193 
@^ * ft « * - *8UB*E*ffi;ilMR3TB5#24^ B 



njj «B 8 

2 . 1$ ft is $ <o n aa 

( 1 ) # 3c ffi t - >V V v v X <n 4" C SH Z <7> 4 s 

iitttzz. t z & & t-r zt/t^ v h « w * u v x . 

(2) W--9 f ftH&Tft£2tf*ftt'-A$:#% 
U^XfcJ:.9ft*LT*f^?«^ifit]tAdf 

it £ fE « iii S& T ffc a T h % *s Kt T , 

C s « Ji <n f ij ffl it m 3 



5 ) t: ffl vi 6 * ^ -y H J3 i c o ft ^ 9 b m v> 
[ % * <0 IS 8* ] 

± se o 5t r a z 9 m a t LTS4«ffl«jKf< 

7. ? Si £ . £ iC «r m tc jE IC M % r < * 7 3£ s . te 

6 • si • i^sii^s^iif^ x 9 m a ^ 
h z> . :«i«jtf^.^s«jE^^ k tc ffl 

vw^jfc^^ftU^^i: Ltli. £R Ba 5 x *fi £ 

i> -ti u > x . ^«iS75^f v ; ^x. n & ffl 
c & a Ji # w 9i l x 0 t -r h m n ) 

y K T* ti . lil « III # ft S - t ti* h , fUU 
3 * & # S # ft 0 . Ht « * $ £ * * -y K <± W 

t' - a fs d . t + % < r * # » * r ft £ . 

IR IK f - A S d . it . U - if3t<oafe^A . tttov 
-l- 



^XOKOfiNA ( N A «= a / L > K J: 9 Jg 4 0 . 
d o = K - A / N A 
* 6 ( t: £ L . Kligfi) . Lfc^oT. Km 
t-ASd,H8<tit«CIJ. U - If # tf> 

£ ffl V* * tt ft £ * l> . 

— 1j . ft$b&T<7)tt%ilsyXtT<x9Mt<7>& 
lif< A;i«8H8t6«T. jt^ 7 K <0 ft u > 

* x * a'a * - jg t Lfc»*«ijsiBttfta<-r 

-3- 

[tf ffl ) * 

iEIROftai/yxicfenTIi . R J£ v * ? 

* 5 < Sr S . c o $ & . * & t'-i 

(^w >• d - 7 ) offlicj y 7 « to 0 fff y 

( * >f H Q - y ) # £ t S . 
'to 2 (?) % ^ Y to \^ x \t . r 4 x ? T R 

*»Ot?Efl5isffl^0ffy i' ^ # R x v . y 'htjt 

t*. " 

~ 5 ~ —278 



<&§fl¥ 2-306440(2) 

XtCi^IiX^t'-Ag? r /Jx$<^ & ^^^ ffl w 

*»^«J:EV»f:fi*T=5rSftfc tor. N 
A<9£v^vX£{£Ef*C:i:fc. Klf-Ag 

I BM £ & tc*>(0&® ) 

* - /w h u > x <n * * 85 £ <o «*» «c» s £ J, 5 3± & 

« B r fi.'v ^ -T & H # •? x * * ft It * C 5:4$ 
t'-A£#^i^xicJ;9&5f?LTft^<X:?ft 

-4- 

^^^t. :^W%U>Xlli. U V X @ ft: 

x U y x & <o ft sum - ji, y is y x t & >) . u y 

9 2*mttf*j&W&m<7)z2-T< > 7&\z £ 9 

Ritfc»*t*4. nnmrvxts ? xvyxo 

t tX tt . 3a»<077Xf 7 ^'ffflTlSlffifc 

PMMA (iffUjCf-Arjc^^iju — h) ##a-c 
L T (i V - r 7 >f A^^x^o-jRWtTfc^^^ 

&7cw < E a 2 ;fr c > t # ^ n £ * -( d - r 

®tt V y 7 (v A h'o-X) # ft h ti & . ^ Jb 
-6- 



d - 7 S ) d^7i^ni,yx^A t ^ t 

* o a a 2 # rfii ( x y * n ) it * s < * & . M 
A tf . IB □ & n a = o . 4 5 . HSTx^t-jtft 

Ht»,-f«MA-0.78*«tLftO, 
*»HWD.i,9 B «t. y*mQUyxt 
0 * S ft x # „ NkU^^ tv ^ t 

m 3 0 1 ^ -r . 
m t *> » T , # « 3 Mt * r < x ? r a o . r -i 



2-306440(3) 

6 . **tr- AA r y * 9 1 . 1/4* 

* * * tt . f-ury 7 n. £ u > x 1 0 , 
"^ yX5 - » * r y x a e . ffi 3t tr - a x r 



* 1 ltA»Uft^«r, * -f K d - fc ± * , 



•*?ft#im£^-f&. 

^«ffiUyx<o^^SPfc:RSvx^ £ gft (t * 

* *> * $ ft * # h**#Bfti&S!Mi5«J:V«S|ft 

R ff* x ? iz x 9 r * tr - a s ^ * 3 < ^ * . 

fe ^ T (^49«*»jE«fc*0»u>x«Bf»« 
R «■ J3 r ) . JRS»iEO«]Ei*«^ft<Sf 

* , |R & fit JE <r> v > X » if # g fi te % ^ ^ 



-9- 



—279— 



OMO , 



THIS PAGE BLANK (uspt 



2-306440(4) 

i tz „ (KN A l/^Xf ffll^: t^t^ 

£ 0 tc =fir s . 

^ X JE 85 0 . |BJ 0 (d) H R B| 23 13 , #5 2 13 fi 
HftftU^XfcJ: OJRJRShfciRjKt* - 

L 3fc -/ K O ft ^ 7k Vk j£ . 12 . m 4 (3 14 - fSt W £ 
Jt*5U>X$riSi§ L £ 3t t' - A ^ IK j£ # jg: <7> fjj ofl 

0 T I) S . 

1 •" ^ ft ffi t - il' K 1/ y X ( it ft U y X ) , 

. 1 2 ••• F3 J0 * V <y h . 




—280— 



1 HiS PAGE BLANK 



ftm* 2-306440C5) 



^3 8 




—281 — 



